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Abstract

Rcccntly,  it has been observed that tllc hightncss  tcmpcraturcs  of sca surfaces com:-
with the azimuth angle of the ocean wind vector, indicating that ocean wind direction
not only be rctricvcd  fro]n the microwave backscattcr,  but also from the briglltl~css

tcm])cratur;  mcasurcmcnts. In this paper, comparison of the theoretical results calcu-
lated from a two-scale emission and scattering model  with the Scasat and SSM/I  moclcl
functions and aircraft measurements is prcscntcd  ancl potential applications of microwave
po]arimctry  arc discussccl.  In our two-scale model, the moclificd rcflcctivitics  of large scale
surfaces arc calcula.tccl  by. extending the small perturbation method to the second order
for small scale perturbation with anisotrcq)ic  directional spectrum. It was found  that tllc
modified reflcctivitics  derived fronl the second-orclcr  scattcrcd  field agree cxccllcntly  WCI1
with the results ohtaincd  from a Monte Carlo simulation tcclmiquc  which numerically
calculates the polarimctric  rcflcctivitics  of one- climc]]sional  random roug]  1 surhccs  wit h a
power-law spectrum. Without the second-order correction, the moclificd rcflcctivitics  of the
rough surfaces are. significantly over-estimated and sign errors arc observed in tllc Lllird
md fourth Stokes parameters for thermal emissions. The surface spectrum parameters
and t wo-sca~c cutoff arc sclectcd  so that the calculated scat tcring and c]llissio]  1 signat urcs
agree with the reported model functions for Scasat  and SSM/1,  Subscqucnt]y,  the polari -
mctric  signatures of sca surfaces arc illustrated to indicate the possibility of rcclucing the
number of azimuthal looks required for spaceborne sensors in the remote scnsillg of occa]~
wind by using the pola,rimetric  information. Furthermore, it is found that contrary to
the dcpcndcnce  of backscattering  cocflicicnts  on incidcncc  a.nglcs,  polarimetric  bri.ghtncss
tcmpcraturcs  display a stronger wind direction dcpcndcncc  in the near nadir-looking direc-
tion than away from nadir. Fi]lal]y,  we discuss the potential of a single-look I)cdarilllctric
radiometer for wind retrieval.


